Biaxial Stress Relaxation of Vaginal Tissue in Pubertal Gilts.
Pelvic organ prolapse is a condition characterized by displacement of the vagina from its normal anatomical position leading to symptoms such as incontinence, physical discomfort, and poor self-image. Conservative treatment has shown limited success and surgical procedures often lead to severe complications. To improve the current treatment methods for prolapse, the viscoelastic properties of vaginal tissue need to be characterized. We determined the biaxial stress-relaxation response of vaginal tissue isolated from healthy pubertal gilts. Square specimens (n=20) with sides aligned along the longitudinal directions (LD) and circumferential direction (CD) of the vagina were biaxially displaced up to 5 N. The specimens were held at the displacements corresponding to 5 N for 20 min in both the LD and CD, and the corresponding strains were measured using digital image correlation. The stresses in the LD and CD decreased by 49.91±5.81% and 46.22±5.54% after 20 min, respectively. The strain in the LD and CD increased slightly from 0.080±0.054 to 0.091±0.064 and 0.050±0.039 to 0.058±0.047, respectively, but these changes were not significant (p<0.01). By using the Peleg model, the initial decay rate and the asymptotic stress during stress relaxation were found to be significantly higher in the LD than in the CD (p<<0.001), suggesting higher stress relaxation in the LD. These findings may have implications for improving current surgical mesh, mechanical devices, and physical therapy for prolapse treatment.